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npeo6pa30BaTejiH, oamh nonioc KOTopux q$k 
eAHHeH c pejibcaMM, a Apyroft *iepe3 BUKAKwa- 

Te/1H — C KOHTaKTHOM CeTbK), AOllOAHHTeAbHblfi 

npoBOA, noABeuieHHbiM Mepe3 H3OAHT0pbi Ha 

OflOpaX KOHTaKTHOM COTM, OTCaCblBaiOlUHe TpaHC- 
(}>opMaTopbi f oahh Koneu nepBHHHOH oGmqtkh 
K3 >KAOTO H3 KOTOpblX Mepe3 K0HACHC3T0p flOA- 
K«HK)HCH K K0HT3KTH0My lipOBOAy, a BTOpHMHOll- 

k ao no/i HHTCJibHOMy npoBOAy* npMweM Apyrne 

KOHUbl TOM M ApyrOM 06MOTOK nOAKJUOMCHb! 

k peAbcy, h nepeMbiMKH, COCAMIIJIIOmHe AOnan- 
HHTCAbHblH PPOBOA C peAbCaMW. OTAUHaiOU{QHC * 
TCM, MTO, C UeAblO nOBbllUCHHH H3ACHCHOCTH. 

OHa cHa6)KeHa Gaokom KOMMyTauHH, hmciouimm 
koiit3kt cnrHajibHoro pe-ie npacHoro orHH CBe- 

TO^Opa, BICniOMeHHbIM Mcpe3 ABy X nOAIOCH H K B 

pa3pbiB nepeMbiMKH. 
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ll306fK*Te>tltl % OTHOCHTCM K 3.1CK T[H U'liaO- 

jKeHHio 3.icKTporiojnHvK»ioro cocraBa. 

Ue.lb H306pCTCIIIIH — IIOBN IIICIUIC II.UOK- 
HOCTH CHCTe.Mhl. 

Ha MepTejKC npiiBCACHa iipiuiuiinna.ibiiaM 

CXeMa CHCTCMbl. 5 
ClICTeMa 3v1CKTpOCIia6>KeHHH SACKTpitMC- 

ckhx >Kejie3Hhix Aopor nocTOHmioro toko 
C0Aep>KiiT ycTaHOB.iciiiibie iia mroBbix hoa- 
ctshuhrx npeo6pa30Bare.iH I, "oahm iiojiioc 
KOTopux coeAHHeii c pejibcaMH 2, a ApyroA 10 

Mepe3 BblKJIIOMaTeJIH 3 — C KOHT3KTHOA CCTbK) 4. 

AonoAHHTeAbHbiA npoBoa 5, noABeujeHHbiA »ie- 
pca H30ABTopbi 6 iia onopax 7 koht3kthoA 
ceTH 4, OTcacbiBaiotuHe Tpaiic<t>opMaTopbi 8. 

O AMH J(0 HC U nep BHM H OH 06MOT KH K3 )KAOrO II 3 
KOTOpblX MePe3 KOHAeHCaTOp 9 nOAKAIOMCH 15 
K KOHT3 KT HO M y npOBOAy, 3 BTOpHHHOH — K AO- 

noAHHTeAbiioMy npoBOAy 5, npimeM Apynic 

KOHUbl TOH II Ap>TOH O6M0TCK nOAKJIIOMCIIbl 
K peAbCy 2, 11 IICpCMblMKH !0, COeAHHfllOIHHC 

AonoAHHTeAbHbin npoBOA 5 c pcAbcaMii 2. Cut- 
TeMa CMaOmciia Oaokom 1 1 KOMMyTamiH c koh- 20 

T3KT0M I I.I. IIMCIOtUHM KOIIT3 KT CHTIiaA bllOrO 

peine Kpacnoro ornn CBeTO<})opa 12, BKJiioqeH- 
HbiH Mepe3 ABVxno.iiociiHK 13 b pa3pwB nepe- 

MblMKH 10. ... 

Cmctcm 3 paOoTaeT c/.cAyiouiHM oGpa30M. 2 $ 

ripH OTCyTCTBHH 3AeKTp0n0ABH)KII0r0 CO- 

CTaaa 14 (3. n. c.) Ha MemnoACTaHUHOHHoA 
30He b peAeHHbix tuKa^ax 15 ee CBeitxfcopoB 12 
b cHTHaAbHOM 6JioKe 16 peAC. >KCjrroro orim 
h pone 3CAenoro oniH B036y>KAeHbi 11 p33muksk> 

IUHMH KOH T3KT3 MM I 7 II 18 pt?Ae >KCATOFO Of"HH 3Q 

pasoMKiiyTbi ticiui nHTaHiin jiaMnu !9Kp3cnoro 

OrHfl H UCIIH I1HT3HHR K3Ty UJCK 6A0K3 11 KOM- 
MyraUHH.C KOHTaKTOM I 1.1. IlpH 3TOM 113 BCCX 
CBeTO(()OpaX I2 3T0A MOKnOACTSHUHOHHOH 30Hbl 

ropHTpaspeiuaiouiHH oronb (jKeATbiA, 3e.ncHbiA) 
h uenH bccx ce nepeMbineK 10 pa30MKHVTU 33- 35 

MUK3IOIUIIMII KOIIT3KT3 M H O.lOKa I I KOMMV- 
T3UHH. 

rio KOHTaKTIIOH CCTH 4 30Hbl npOTCK3CT TOK 

rapMOHHK, o6yc.noB.icn huh pa3HOCTbio hx iia- 
npn>keHHH iia CMOKtibix ; iioACTaimiinx 3onu. 
Pa3H0CTb iianptUKOiiijfi co2AaeTC« ?a cuot 40 
pa3HoA Harpy 3KH iia 30tiax, cmokhux c pac 
CMaTpiiaacMoft 3onoA. flo Aono.iiune.nnioMY 
nponoAV 5 upoTeKaeT tok noa acmctbhcm pa;*- 

HOCTH H3llpH>KCHItH BTOpMMHUX 06\IOT0K 0T- 
C3cQb3K)IIIHX TpailCi|K)pMaTOpOB 8 CMOKHUX 

nOACTaiuuiA. 3th oOa TOKa mmciot pannyio iuyih- 4 * 
mi 11 y 11 h3xoahtch u npoTHBO(}>a3e. TaKiixi 

06pa30M Olk»ClieMHB3CTC« KOMnCIICaUHH MClliaK)- 

mcro aimnmn rnrobOH cctm. 

IlpH nORB-ICHIIH IIA MC/KIIOaCTJHUIIOHHOH 

30HC 3. 11. c. 14 11 noc.ieayiomcM cro iicpeMPiuc- 

HHH TOK rapMOHIIK, RpOTCKaiOlllllft HO K0IIT3KT* 
HOH CCTH 4. M0HRCT BC.1 HHH HV H Hail pa 11.1011 IU\ 
TaK K3K 3aMIJK3CTCH MCpC3 3. II. C. 14. 1:07111 

noRBiuiiniinot na MCftna.icTamiiimiHoH 30110 
3. ii. c. 14 .laiiiiMacT oami cc O.iok vm.ictdk 
nyTii. to ii uiK3(f>y 15 cBCKKf.jpa 1 2,orpa )K.iaK)- 55 
mere *fot G:\ok vm;ictok. pe.ie mivmnn ormi 
h pe.i«» :ir.ii*nnr:> onm ortecTiiMOMU. 1 1 pi* 

p.'UMUK.IhMIMIi* KOH I'.'tKTN 17 H IS pi\U« /Kl\l- 
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i«)n> iiriiH la.MKHVTiJ h muamT HaiipnwciiHC 
iia .la.Miiy 19 Kpaciiorn oni« cneTO(|)opa 12 h iia 
KaryuiKV G.ioKa 1 1 KOMMyTaiuui. Ha 3tom cbc- 
Tot^opc 12 ropiiT KpaciibiA oroiib h kohtb kt 
I I.I G.ioKa 11 KOMMyTauiiH 3aMbiK3CT uenb 
MCpCM bIMKH 10. naxoAHiueAcR OKOAO 3Toro CBe- 
Tocjwpa 12. 

ECAH 3. II. C. C n0C3A0M 3aKHM3CT AB3 

6^0Ka — yMacTKa, to b uiKa<t>ax IS CBeTO<{)opoB 
12, orpa>KAaiouiHx srn yn sctkm nyTfi, peAe 
weAToro orHH h pejie 3e.neHoro orHii ooecro- 

MCHbl II MepC3 pa3MblKaK>LUHC 17 M 18 K0HT3 KTbl 

pejie >KCviToro otiih noAaercH Hanpn>KeHHe 
H3 A3Mnbi 19 KpacHoro onm ooohx CBeTO(J)o- 

pOB 12 H H3 K3TVUIKH KOM M yT3UH0HH WX AByX- 

iioaiociiiikod 13 *ncpeMbi<ieK 10 y 3thx cbcto- 
(|)opoB: B pc3yAbTaTe 3Toro Ha AByx cbcto<J>o— 
pax ropHT KpaciibiA oroHb h uenH pacnojio^eii- 
iibix R03Jie 3Tiix CBCTO(()opoB 12 nepeMbmex 10 
3aMKiiyTbi. 

Bcacactbhc 3aMbiKaiiHR ueneA nepeMbi- 

HCK 10 TOK B AOflOJI HHTCJ1 bHOM npOBOAC 5 MCHH- 

ct BCiiiMHuy h nanpaBJicHne h CHOBa paBeH 
no BCJiHMiiiie ii npoTHBonoAO)KCJi no 4>a3e TOKy 
rapMOHHK KOHTaKTIIOH ceTH, mcm o6ecneHHBa- 
eTCR KOMiieHcauiiH npn naAHMHii 3. n. c 14 Ha 

MOKtlOACTailUHOHHOH 30HC 

B TaKOM COCTOHHHH CHCTCMa 3ACKTp0Clia6- 
WeHMH IiaXOAHTCH B TeMCHlie BpCMCHH, HOKS 

3. n. c 14 nepeMemaCTcn, b npeAejiax oahhx 
ii tox we 6aoko8— yMacTKoa nyTH. 

Ilptf hepexoAe 3. n. c. 14 c OAHoro 6aok3 — 
yqacTKa iia ApyroA npdHcxoAHT CAeAyiomiie 
H3MCHCH hr. B iiiK3<|)y 1 6 cBeTO<t)opa 12,orpa>K- 
Aa K) Micro nepBwA 6aok— ynacTOK, ciiana-na 
cpa6aTUB3eT peAe >KejiToro othh, 3areM no 
Mcpe yAajieiiHH 3. n. c. 14 cpa6aTbiB3eT peAe 
3e.ieHoro orHR. Ilpii cpa6aTbiBa hhh peAe >KeA- 
Toro onm ctniMaeTCfl nanp«>KeHHfl c JiaMnu 19 
KpacHoro orHR h ohs noTyxaeT h noAaeTC« Ha- 
npHWCHiie H3 jiaMny 20 >Kejiroro othh h oh a 
3aropaeTCH. IlpH cpa6aTbiB3 hhh pe\ne 3e^eHoro 
oniH c -laMiibi 20 we.iToro orH« HanpH^eHiie 
cHHMaeTCH h iiocrynacT Ha A3Mny 21 3e.ieHoro 
orsm, Aav.na 20 noTyxaer, jiaMna 21 3arop3eTCR. 
IIocAO cpa6arbiBaHHH pe,ie weAToro orHH chh- 

M 3CTCH H3npH>Keniie C KSTVUIKM 6^TOK3 11 KOM- 

MVTamin h cro koiitskt I I.I paspbiBaer uenb 
iiopeMUMKii 10, Koropan ycTaH0BJieH3 B03.ie 
iiepnoro cBCTOiJiopa 12. na kotopom 3aropaeTCH 
)Ke.iTiaA nmiib. 

B niKa<})y cBCTOi{>opa. orpa^aaiomcro bto- 

pofl 6-lOK — VM3CTOK H)TH. Iia KOTOpblH Bbie3)Ka- 

ct 3. ii. c. 14, oTiiaaaeT peAe jkcjitoto othh^ 
h.th OTiiaanioT pc.ie we.iToro orHR ii pe-ie 3eAe- 
noro onitt. B nepooM c.iyMae cHHMaeTCR Hanpa- 

JKCHlie C A3Mllbl 20 )KCATOTO OFHR, BO BTOpOM — 

c AaMiiu 21 3C.iciioro othr: Ha AaMny 19 Kpac- 
noro or hh HOA30TCH M3iipR>KCHHe f OHa 3aropa- 

riCH II OAHOIipCMCHHO cpafiaTbiBacT 6.TOK II 
KOMMyraiiini h 3a m nkbct koht3 ktom It. I uenb 
iiepcMUMKH 10, pacnaioweHHOH okoao cbcto- 
vjiopa, iia kotopom .laropacrcR KpacHwA oronb. 

H pe.iy.ibraic 3thx iiepCK.noMeiiiiA h iicuhx 
noprMi.i'U'K :Mn\-iieniiiiaercH ii.iMOHOHiio iuvihhh- 
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■ „.,o n ....Tm>.ll.)rn 1101111033 5 CTaHIUHIIIIIOM 30HM ™* rap.WOIIIIK KOHT3KTIH>fi 

„« ii <pa3N toKa aonanuiie.ib loro J>P"^ »• 4 TOK aonalllMTM ,,„ 0 ro npono.ia 5 panHhi 

KOTOptJC COOTBCTCTBylCT ^ ' '^J^^*^ j Jj 4^ Z OCIHMIIIIC n P OT,.BO,.O^oi < HU MO * 3 3e. 

H <pa3u TOKa ra P M0,,,,K ^ B Ti> K " ,,Ta ^"^ B Dejy.iKTare 3Toro Man.i.Tiiue nam o6ohx 

a. n. c 14 no "^noacra uhohmoh acne $ of hohwktmoB <-ctii hc bo3hh- 

TaKHM 06pa30M. npH flBH)KCHHH 3. n. C. II H 

pacnoJiojKeHMM ero a jiioooA tomkc MC*nofl- 



CoctaBHTf.ib D. KoietKoe 

3aKa:. 3465/18 THpam b50 

BHMliriH rocywpcTBCHHoro KOMHTCta tu^ 
no Jir.iav H3oojvTcmifl m o-kputhm 
113035. MocKBa. >K-35. PayiucKa* * uao x 
^MiMa.i linn «llaTCHi». r. ymropox y-v llpocKTH;m. 1 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU(ll) 1158400 A 
3 (51) E 60 M 3/00 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 3291910/24-11 

(22) 5/15/81 

(46) 5/30/85, Bulletin No. 20 
(72) O. I. Novikov 

(71) Uralian Division of the All-Soviet Scientific Research Institute of Railroad 
Transportation awarded with the Labor Red Flag Order 

(53) 621.331.621.311 (088.8) 

(56) USSR Copyright Certificate No. 710842, CI. V 60 M 3/00, 1978. 

(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
1 2, and to the coils of the commutation dipoles, 1 3, of the jumpers, 1 0, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 



1158400 



manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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